CCR5 mediates Fas- and caspase-8 dependent apoptosis of both uninfected and HIV infected primary human CD4 T cells.
HIV Env interaction with the corresponding chemokine receptor dictates the molecular mechanism of death of both HIV-infected and uninfected primary CD4 T cells. CXCR4/T tropic HIV virus (X4) triggers CD4 T cell death through a caspase independent mechanism, whereas CCR5/M tropic HIV virus (R5) HIV triggers a caspase dependent death. In the present study, we have investigated the pathway whereby R5 Env-CR5 interactions lead to a caspase dependent cell death. CD4 T cells were infected with X4 or R5 HIV strains, or were mock infected. After infection, cells were treated with caspase inhibitors or decoys of death receptor signaling pathways and cell viability was analyzed. The role of R5 HIV Env in induction of cell death of uninfected T cells was analyzed by co-culturing uninfected CD4 T cells with R5 Env expressing cells in the absence or presence of various inhibitors of death receptor signaling. Infection of CD4 T cells with R5, but not with X4 HIV strains results in the activation of caspase-8 and cell death that is reversed by a decoy of the Fas receptor. Isolated activation of CCR5 by membrane-bound, or soluble R5 Env causes a Fas- and caspase-8 dependent death also of uninfected CD4 T cells. Additional studies demonstrate that isolated CCR5 activation by R5 Env leads to both de novo expression of FasL and induction of susceptibility to Fas-mediated apoptosis in resting primary CD4 T cells. These results ascribe to CCR5 a novel role in activating the Fas pathway and caspase-8 as well as triggering FasL production when activated by R5 Env, ultimately causing CD4 T cell death.